Introduction
============

Chronic intestinal pseudo-obstruction (CIPO) is a rare digestive disease with clinical symptoms of ileus due to severe gastrointestinal dysmotility without mechanical obstruction. Most cases of CIPO are idiopathic, and CIPO as a paraneoplastic neurological syndrome (PNS) associated with small cell lung cancer (SCLC) is rare ([@B1]). In addition, whether or not paraneoplastic CIPO can be resolved by tumor reduction is unclear. In this report, we present a case of paraneoplastic CIPO and orthostatic hypotension (OH) associated with SCLC that was improved with a complete response of the tumor to chemoradiotherapy (CRT).

Case Report
===========

A 63-year-old Japanese man presented to a local hospital because of anorexia and vomiting from June 2014. Abdominal computed tomography (CT) revealed intestinal dilatation indicating ileus. Abdominal surgery did not reveal any mechanical intestinal obstruction. Based on this finding, he was diagnosed with functional ileus. Furthermore, the ileus was considered PNS because a 30-mm right hilar mass suspected of being lung cancer was also detected on chest CT. Therefore, he was transferred to our hospital in the first week of October 2014.

He formerly smoked 20 cigarettes a day for 33 years. He had lost 20 kilograms of body weight (from 60 to 40 kg) over the previous 3 months and needed intravenous hyperalimentation because he was unable to take meals. An abdominal examination revealed his bowel sounds were hardly audible. In addition, he had severe OH, with his systolic blood pressure decreasing with presyncope from 120 mmHg in the supine position to 50 mmHg in the sitting position. There were no specific neurological findings other than those of ileus and OH. His cranial nerve functions were intact, and no signs of cerebellar disease were elicited. His muscle strength, sensation, and deep tendon reflexes were intact on all extremities.

Laboratory tests revealed moderate anemia, hyponatremia, hypoalbuminemia, and slight elevation of the progastrin-releasing peptide level ([Table](#t001){ref-type="table"}). Chest radiography revealed swelling of the right hilum and scattered ground-glass opacity, which suggested inflammatory changes after aspiration pneumonia due to vomiting ([Fig. 1](#g001){ref-type="fig"}). Chest ([Fig. 2](#g002){ref-type="fig"}) and abdominal CT scans ([Fig. 3](#g003){ref-type="fig"}) showed findings similar to those of the previous CT scans obtained at the local hospital. Endobronchial ultrasound-guided transbronchial needle aspiration of the hilar mass revealed small cell carcinoma. ^18^F-fluorodeoxyglucose positron emission tomography (FDG-PET) and cerebral magnetic resonance imaging revealed no metastatic lesions. From these observations, he was diagnosed with limited-stage SCLC, clinical T1b N1 M0 stage IIA. Furthermore, his functional ileus was diagnosed as CIPO because no organic disorder was detected on upper or lower gastrointestinal endoscopies or small bowel radiography. In addition, both CIPO and OH were diagnosed as PNS because anti-Hu antibody was detected in his serum sample and no underlying diseases, such as amyloidosis or diabetic neuropathy, which induce CIPO, were observed. Although he was not able to take meals, he suffered no gastrointestinal symptoms from being dependent on intravenous hyperalimentation. In addition, his condition, except for OH and slight anemia, made him eligible for CRT with cisplatin. Therefore, we decided to start CRT with the expectation that the antitumor effect would improve his PNS.

###### 

Laboratory Findings on Admission.

  ------------ --------------- --------------- ------- ----- ------- -------------------------- ------- -------
  Hematology   Biochemistory   Tumor markers                                                            
  WBC          9,730           /μL             AST     7     U/L     CEA                        2.6     ng/mL
  Neut         69.8            \%              ALT     6     U/L     CYFRA                      1.7     ng/mL
  Lym          23.6            \%              LDH     110   U/L     ProGRP                     154.4   pg/mL
  Mono         6.3             \%              ALP     136   U/L     NSE                        11.3    ng/mL
  Eos          0.1             \%              T-Bil   0.7   mg/dL                                      
  Baso         0.2             \%              Na      130   mEq/L   Anti-neuronal antibodies           
  RBC          321×10^4^       /μL             K       3.9   mEq/L   Hu                         (+)     
  Hgb          9.1             g/dL            Cl      93    mEq/L   Yo                         (-)     
  Hct          28.2            \%              TP      5.6   g/dL    Ri                         (-)     
  PLT          48.2×10^4^      /μL             Alb     2.6   g/dL    CV2                        (-)     
                                               BUN     6.3   mg/dL   Ma1                        (-)     
  Serology     Cr              0.56            mg/dL   Ma2   (-)                                        
  CRP          6.2             mg/dL                                 Amphiphysin                (-)     
  ------------ --------------- --------------- ------- ----- ------- -------------------------- ------- -------

![A chest radiograph taken at the patient's admission to our hospital showed swelling of the right hilum and scattered ground-glass opacity.](1349-7235-56-2627-g001){#g001}

![A chest CT scan on admission showed a 30-mm right hilar mass.](1349-7235-56-2627-g002){#g002}

![An abdominal CT scan on admission showed intestinal dilatation with air-fluid levels.](1349-7235-56-2627-g003){#g003}

Accelerated hyperfractionated radiotherapy (54 Gy in total) and concurrent chemotherapy with cisplatin (80 mg/m^2^, day 1) and etoposide (100 mg/m^2^, days 1-3) were started. However, this regimen was changed to the following regimen from the second to the fourth course of chemotherapy because of febrile neutropenia: carboplatin (area under the curve of 5, day 1) and etoposide (80 mg/m^2^, days 1-3; [Fig. 4](#g004){ref-type="fig"}). Two courses of chemotherapy and radiotherapy resulted in a complete response of the tumor ([Fig. 5](#g005){ref-type="fig"}). The anti-Hu antibody test turned negative after CRT. Subsequently, prophylactic cranial irradiation (25 Gy in total) was performed. His symptoms of CIPO and OH gradually improved, and they completely disappeared six months after the initial treatment. No sign of recurrence was observed for 12 months after the initial treatment.

![The treatment regimen and changes in the levels of tumor markers and serum albumin, orthostatic hypotension, and the amount of oral intake. The amount of oral intake increased gradually with tumor reduction, and the orthostatic hypotension was also improved.](1349-7235-56-2627-g004){#g004}

![Two courses of chemotherapy and radiotherapy resulted in a complete response of the tumor. There has been no sign of recurrence for more than 12 months after the initial treatment.](1349-7235-56-2627-g005){#g005}

Discussion
==========

We herein present a case of CIPO and OH associated with SCLC that were improved with complete tumor reduction after CRT. CIPO is characterized by the signs and symptoms of mechanical bowel obstruction without anatomic lesions. In a previous report of 121 CIPO cases, most cases were idiopathic (70.2%), and the most frequent secondary cause was systemic sclerosis (16.6%), followed by mitochondrial encephalomyopathy (5.2%), amyloidosis (3.5%), and hypothyroidism (2.6%) ([@B1]). Cases of CIPO as PNS are rare. PNS, which is classified as "classical" and "non-classical", is an immune-mediated nervous system disorder that occurs in patients with cancer. Classical PNS comprises neurological symptoms that are often associated with cancer, including encephalomyelitis, limbic encephalitis, subacute cerebellar degeneration, opsoclonus-myoclonus, subacute sensory neuronopathy, CIPO, Lambert-Eaton myasthenic syndrome, and dermatomyositis. In contrast, non classical PNS comprises various neurological symptoms, including OH, that can occur as PNS ([@B2]).

Some cases of PNS are associated with the presence of antibodies directed against antigens expressed in both cancer and nervous cells. Among the PNS antibodies, anti-Hu antibody is associated with sensory neuropathy, limbic encephalitis, and subacute cerebellar degeneration in various cancers ([@B3]). In a previous series of 132 SCLC patients with PNS and anti-Hu antibody, the most common neurological manifestation was neuropathy, which included peripheral neuropathy in 90% of patients, autonomic neuropathy in 18%, and CIPO in 5% ([@B4]). In contrast, anti-Hu antibody was detected in 10 of 12 SCLC patients with paraneoplastic gastrointestinal motor dysfunction ([@B5]-[@B8]). This observation suggests that anti-Hu antibody correlates with the etiology of paraneoplastic gastrointestinal motor dysfunction, including CIPO.

The present patient\'s Eastern cooperative oncology group performance status (PS) ([@B9]) was graded as 4 because of the presence of CIPO and OH. Nevertheless, we were able to complete CRT. In addition, the PNS was improved, and a complete response of the tumor was achieved. Both early treatment and tumor reduction before neuronal death are generally thought to be required for the improvement of PNS ([@B10]). However, to our knowledge, only one case has been reported (by Mifune et al.) in which paraneoplastic CIPO associated with SCLC was improved after complete tumor remission by chemoradiotherapy ([@B11]). In that previous report, similar to our case, the onset of CIPO preceded the initiation of CRT by three months. However, Lee et al. reported that, in 9 cases of SCLC with paraneoplastic gastrointestinal motor dysfunction, the onset of gastrointestinal symptoms preceded the diagnosis of SCLC by a mean interval of 8.7 months ([@B5]). From these observations, we can speculate that the improvement of CIPO by anticancer treatment, as was attained in both our case and that reported by Mifune et al., was mainly due to the early diagnosis and complete tumor remission. Because no cases of paraneoplastic OH associated with SCLC that improved after tumor reduction have been reported, we cannot discuss why the OH improved in this case. However, the above-mentioned reasons would also apply to OH. Therefore, the primary cancer in patients with paraneoplastic CIPO and/or OH should be diagnosed as early as possible, and anticancer treatment should be urgently initiated to improve the syndromes.

Limited-stage SCLC was completely improved in the present case by administering CRT, and no sign of recurrence was observed for 12 months after the initial treatment. With regard to the prognostic implications of anti-Hu antibody, Graus et al. reported that anti-Hu antibody positivity in SCLC patients was associated with limited staging, a complete response to therapy, and a longer survival ([@B12]). The progress or dissemination of cancer cells in the present study may have been suppressed by some immune reactions associated with anti-Hu antibody. Given these findings, even in SCLC patients with poor PS due to PNS, the induction of anticancer treatment should be considered because it might induce a good tumor response with improvement of PNS.

Conclusion
----------

We herein present a case of CIPO and OH associated with SCLC. In this case, CRT resulted in a complete response of the tumor and improvement of the CIPO and OH. Although paraneoplastic CIPO is rare, the possibility of an underlying tumor in patients with functional ileus should be considered. In addition, we must urgently diagnose CIPO-causing primary cancer and initiate anticancer treatment before irreversible neuronal damage occurs.
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